Potential of plasma oscillations: 
is caused by the birth of ions at rest and makes the distribution function similar to "rigid rotator" type with frequency
is caused by the absence of ions with energy and makes the distribution function F similar to Fermi -Dirac function 
t a l C a s i n g
Ion equilibrium distribution function
We know.
-Integrating, we obtain a set of linear equations 
Contribution of Ions in Poisson Equation
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Without ions:
In Neutral Plasma: dependences on 
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